In this paper, some delay-dependent and delay-independent stability criteria are proposed to guarantee global uniform asymptotic stability for a class of neutral systems with multiple time delays. Two numerical examples are given to illustrate our main results.
INTRODUCTION
A time delay phenomenon is often encountered in various engineering systems, including aircraft stabilization, chemical engineering systems, control of epidemics such as the AIDS epidemic, inferred grinding model, manual control, microwave oscillation, nuclear reactors, population dynamics models, rolling mills, ship stabilization, and systems with lossless w x transmission lines 4, 5 . It is frequently a source of instability and a source of generation of oscillation in many systems; for example, the trivial Ž . Ž . Ž . solution of x t q 2 x t s yx t is asymptotically stable, but that of ȧ˙2 0 0022-247Xr00 $35.00 Ž .
Ž . Ž . neutral system x t q 2 x t y s yx t is unstable for any positive delaẏẇ x 5 . Consequently, the asymptotic stability for systems with time delay w x has been a main concern of many researchers; see, for example, 2᎐10 .
Depending on whether the stability criterion itself contains the delay argument as a parameter, stability criteria for systems with time delay can be classified into two categories, namely, delay-independent criteria and delay-dependent criteria. Generally speaking, the former are more conservative than the latter. There have been a number of interesting developments in searching the stability criteria for time delay systems, but most were restricted to searching delay-independent and delay-dependent critew x ria for asymptotic stability of retarded systems; see, for example, 2, 4᎐10 . For searching the delay-independent criteria for asymptotic stability of w x neutral systems, see, for example, 2᎐5, 9 . It is the purpose of this paper to propose delay-dependent criteria for global uniform asymptotic stability of a class of neutral systems with multiple time delays.
PROBLEM FORMULATION AND MAIN RESULTS
Some of the notation that will be used throughout this paper is defined as follows:
transpose of matrix A resp. vector x 5 5 A spectral norm of matrix A 5 5
x Euclidean norm of vector x Ž . Ž . P ) 0 resp. P -0 P is a positive resp. negative definite symmetric matrix Ž . P maximal eigenvalue of symmetric matrix P M Ž . A matrix measure of matrix A;
In this paper, we consider a neutral system with multiple time delays
and the initial vector is a given continuously differentiable function on w x yH, 0 . Now we present a delay-dependent criterion for global uniform asymp-Ž . totic stability of system 1 .
Ž . THEOREM 1. System 1 is globally uniformly asymptotically stable proided that there exist some matrices P ) 0 and
The functional given by
x is a legitimate Lyapunov functional candidate 2, 4 . The time derivative of Ž . Ž . V x , i s 1, 2, 3, along the trajectories of system 3 is given by 
w x where R ) 0, k g m. This is similar to the result of 6 with m s 1. The second main result is a delay-independent criterion for global Ž . uniform asymptotic stability of system 1 .
Ž . THEOREM 2. System 1 is globally uniformly asymptotically stable prom 5 5ided that Ý C -1 and there exist some matrices R ) 0, k g m, such 
Ž . The time derivative of V x along the trajectories of system 1 is given by Ž . By Theorem 2, system 13 is globally uniformly asymptotically stable. Note Ž . < < w x that system 13 with a -0, c -1, and b s 0 was considered in 2 . Using w x Theorem 4.1 in 3 , the stability margins for these parameters are a -0, < < Ž Ž < <. Ž < <.. c -0.5, and b g a 1 y 2 c , ya 1 y 2 c . It is easy to see that 1 y 2 ' < < < < 2 c F 1 y c for any c -0.5. This implies that our results are less w x conservative than those of 2, 3 in this scalar example. EXAMPLE 2. Consider a neutral system with one unknown time delay described as x t s Ax t q Bx t y h q Cx t y h , t G 0, 14a 
